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Abstract
Background: Pandemic inﬂuenza presents a major threat to global health and socioeconomic well-being. Future demand for
critical care may outstrip supply and force clinicians to triage patients for admission. We evaluated the Simple Triage Scoring
System (STSS), Ontario Health Plan for an Inﬂuenza Epidemic (OHPIP) and PaO2/FO2 (P/F) ratio to determine utility in predicting
need for mechanical ventilation.
Methods: We conducted a retrospective case note review of patients admitted to two centres, Royal Liverpool University
Hospital and Countess of Chester Hospital, during the UK inﬂuenza pandemic of 2010–11. Demand for critical care during this
period forced hospitals in Cheshire and Merseyside to implement escalation policies and increase capacity. Inclusion criteria
were polymerase chain reaction–conﬁrmedH1N1 inﬂuenza and age >18 years. Exclusion criteriawere no evidence of treatment
for inﬂuenza, patient not admitted to hospital or the inability to locate case notes.
Results: Onehundred and one patientswere included, 29were admitted to critical care and 23 requiredmechanical ventilation.
The P/F ratio predicted the need for mechanical ventilation with a receiver operating characteristic area under the curve (ROC
AUC) of 0.885 (CI 0.817–0.952). Predictive abilitywasnot reducedwhen the P/F ratio had to be estimatedusing the Pandharipande
tool. The STSS score predicted the need for mechanical ventilation [ROC AUC 0.798 (CI 0.704–0.891)]. The reverse triage
component of the OHPIP tool was a poor predictor of patient outcome.
Conclusions: The P/F ratio was a better predictor of need for mechanical ventilation than STSS. The P/F ratio is a simple and
accepted determinant of hypoxaemia and should be used if secondary triaging becomes necessary during future inﬂuenza
pandemics.
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Editor’s key points
• Severe pandemic illnesses can potentially overwhelm crit-
ical care resources and admission triage systems may be
required.
• This study used data from the 2010–11 UK H1N1 inﬂuenza
pandemic to compare the P/F ratio [PaO2 (mmHg)/FO2] with
two speciﬁc critical care triage tools in two UK hospitals.
• The P/F ratio performed better than the OHPIP and STSS
scores in predicting the need for mechanical ventilation
and critical care admission.
• The authors suggest that if critical care referral criteria are
to be used a P/F ratio <300 is a suitable threshold.
• More data from different populations are required to con-
ﬁrm these ﬁndings.
Pandemic inﬂuenza presents a major threat to global health and
socio-economic well-being,1 therefore governments need to plan
for future outbreaks to ensure that demand for critical care
resources does not overwhelm supply.2 When demand for
resources is high, clinicians must triage patients to select those
most likely to beneﬁt from critical care. Two triage tools devel-
oped speciﬁcally for future pandemics are the Ontario Health
Plan for an Inﬂuenza Epidemic (OHPIP)3 and the Simple Triage
Scoring System (STSS).4
The STSS is a secondary triage tool designed for use in the
emergency department to identify patients at risk of deterior-
ation and promote appropriate referral to critical care. The STSS
is calculated using routine patient observations (respiratory rate,
heart rate, blood pressure, pulse oximetry, and consciousness
level) to calculate a ﬁve-component score; this does not require
a detailedmedical historyor laboratory data (online only, Supple-
mentary material Table 14). The OHPIP is a tertiary triage tool de-
signed for use by critical care physicians to allocate critical care
resources that combines the established Sequential Organ Fail-
ure Assessment (SOFA) score5 with a set of inclusion and exclu-
sion criteria agreed upon by expert consensus.3 Brieﬂy, inclusion
criteria are the need for mechanical ventilation and refractory
hypotension. In addition, multiple life-limiting exclusion criteria
are deﬁned (e.g. severe trauma, cardiac arrest, metastatic malig-
nantdisease).3 TheSOFAscore and inclusionandexclusioncriteria
are combined to give a four-part triage code: limit to medical
management or palliate, admit with high priority, admit with
intermediate priority, or discharge (online only, Supplementary
material Table 2). The OHPIP also includes a reverse triage tool to
reassess patients 48 and 120hafter critical care admission todeter-
mine whether therapy should be continued or withdrawn.
When using a triage tool, it is imperative that decision-making
is transparent and equitable.6 In the event of an inﬂuenza pan-
demic in the UK, measures to increase critical care capacity are
ﬁrst recommended, followed by implementation of the OHPIP tri-
age tool as a second step.2 The two stages of the OHPIP tool imple-
mentation comprise (1) application of admission triage and (2)
implementation of reverse triage in the event of system satur-
ation. However, implementation of either the OHPIP or STSS will
be challenging: training will be required, there may be interuser
variability, and there may be reticence to use without prior valid-
ation. A utilitarian approach to triage implementation dictates
that tools should accurately predict patient outcome in order to
deliver the greatest beneﬁt to the greatest number of patients.7
There are studies that have attempted to retrospectively correlate
the OHPIP and STSS with patient outcome after the 2009 H1N1
inﬂuenza pandemic. However, these incorporated only small, un-
selected patient cohorts,8–10 so only limited conclusions can be
drawn about the usability and validity of these scores.
Refractory hypoxaemia is recognised as amajor feature of crit-
ically ill patients with H1N1 inﬂuenza.11 Oxygen exchange mea-
sured using the P/F ratio is routinely used in critical care as part
of the diagnostic criteria for adult respiratory distress syndrome
(ARDS).12 Therefore it is a familiar tool that would require no add-
itional training to implement as a secondary triage tool during a
future inﬂuenza pandemic. Compared with the STSS, validation
of the P/F ratio as a single determinant of patient outcome in inﬂu-
enzawouldpotentially be amuch simpler, universally understood
and accepted triage tool.We used the P/F ratio as a comparator for
the proposed triage tools to benchmark predictive ability.
The aimofour studywas toassess the abilityof theP/F ratio and
OHPIP and STSS tools to predict the need for mechanical ventila-
tion in a representative patient cohort. Determination of the utility
of the proposed triage tools will help to inform clinicians and
health care service providers in planning for future pandemics.
Methods
Patients
We performed a retrospective case note review of patients with
conﬁrmed H1N1 inﬂuenza during the UK inﬂuenza pandemic
of 2010–11. Two centres were included in the review: the Royal
Liverpool University Hospital, an inner-city tertiary care centre
with >28 000 accident and emergency (A&E) department admis-
sions per year, and the Countess of Chester Hospital, a district
general hospital with >16 000 A&E admissions per year. One hun-
dred and forty-nine patients tested positive for H1N1 inﬂuenza
across the two hospital sites, 134 patients at the Royal Liverpool
and 15 patients at the Countess of Chester. Patients were in-
cluded if they had H1N1 inﬂuenza conﬁrmed by polymerase
chain reaction (PCR) and were age >18 years. Patients were ex-
cluded if laboratory results did not correlate with the clinical
notes (e.g. no evidence of treatment for inﬂuenza), the patient
was not admitted to the hospital (e.g. nasal swab sent from com-
munity) or if case notes could not be located. One hundred and
one patients met the criteria for inclusion (Fig. 1). We reviewed
medical case notes, laboratory results and Intensive Care Nation-
al Audit and Research Centre (ICNARC) case-mix programme
data for analysis. Two independent reviewers examined the re-
cords; databases were then cross-checked, with any outstanding
disparities judged by the senior author. There was a need for se-
nior arbitration in two cases. The Bristol Research Ethics Com-
mittee approved the study plan (13/LO/0609) and deemed that
individual patient consent was not necessary for this study.
Triage tools
We retrospectively applied the OHPIP,3 STSS4 and P/F ratio based
on the recorded information. For the OHPIP we used inclusion
and exclusion criteria as described by Christian et al.3 (online
only, Supplementary material Tables 1 and 2). We applied a pub-
lished tool for approximation of the P/F ratio in the absence of an
arterial blood gas (log PaO2/FO2 = 0.48×0.78×log SaO2/FO2).
13 In add-
ition, we used the Richmond Agitation and Sedation Score to ap-
proximate the Glasgow Coma Scale if the patient was sedated at
the point of referral.14Weused a priori criteria to determinewhen
the retrospective assessment should be applied. If the patient
was not referred to critical care, we used their initial emergency
department consultation. If the patient was referred to critical
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care, we used the critical care consultation immediately prior to
admission. In addition, we applied the OHPIP reassessment tool
to patientswhohad critical care stays longer than 48h. The hypo-
thetical reverse triage tool output was then compared against
clinical outcome measures for individual patients.
Statistical analysis
The primary outcome measure was the ability of the OHPIP and
STSS tools and the P/F ratio to predict the need for mechanical
ventilation. Secondary outcomes were the ability to predict the
need for critical care admission and mortality. We determined
that mechanical ventilation is a more objective outcomemeasure
compared with critical care admission, as the decision to intubate
and ventilate is more patient rather than institution dependent.
The criteria for critical care admissionmayvary regionally, nation-
ally, and internationally. Statistical analysiswas performedwith R
(version 3.0.1; R Project for Statistical Computing, Vienna, Austria).
Descriptive data are presented as median and interquartile
range (IQR; range for age). Categorical variables are given in
cross-tables. Data were examined for normal distribution using
normal Q-Q plots and the Shapiro–Wilk test. For non-normally
distributed data, the Mann-Whitney U-test was performed to as-
sess differences between groups. The Fisher’s exact test was used
to determine associations in categorical variables. For multiple
comparisons, P-values were adjusted using the Bonferroni–
Holm method. Receiver operating characteristic (ROC) curves
were plotted to determine the ability of the selected variable to
predict outcomes. We determined that an area under the curve
(AUC) of 0.7 equated to a ‘fair’ predictor, 0.8 a ‘good’ predictor,
and 0.9 an ‘excellent’ predictor.15
Results
We assessed the P/F ratio, STSS score, and OHPIP score in 101 pa-
tients with conﬁrmed H1N1 inﬂuenza admitted to two UK hospi-
tals during thewinter of 2010–11. Demand for critical care during
this period forced hospitals in Cheshire andMerseyside to imple-
ment ‘escalation’ policies, cancelling all elective surgery to in-
crease capacity.
Twenty-three of 101 patients requiredmechanical ventilation
(out of 29 admitted to critical care) (Table 1). Eighty-six patients
Mechanically ventilated
(n=23)
Ventilation not required
(n=78)
Inclusion
(n=101)
Patients with H1N1 PCR
positive nasal swab
(n=149)
Excluded (n=48)
• Influenza A negative (n=4)
• No hospital admission (n=20)
• Case notes unavailable (n=24)
Fig 1 Consort diagram. Consort diagram demonstrates study inclusion and exclusion criteria.
Table 1 Patient demographic data. Table demonstrates demographic data for patients admitted to hospital with conﬁrmed H1N1 inﬂuenza.
P-values calculated using theMann–WhitneyU analysis. Critical care LOS and APACHE II relate to those patients admitted to intensive care.
APACHE II, Acute Physiology and Chronic Health Evaluation II; IQR, interquartile range; LOS, length of stay; SOFA, Sequential Organ Failure
Assessment
Mechanical ventilation (n=23) No mechanical ventilation (n=78) P-value
Age, median (IQR), years 47 (18–67) 38 (17–86) 0.048
Males, n (%) 11 (47.8) 33 (42.3) 0.661
Mortality, n (%) 7 (30.4) 4 (5.1) <0.001
Hospital LOS, median (IQR) 20 (12–30) 3 (2–7.5) <0.001
SOFA, n (%) 4 (3–6) 2 (1–3) <0.001
Ventilator-dependent days, median (IQR) 10 (6–18) N/A N/A
Critical care admission, n (%) 23 (100) 6 (7.7) <0.001
Critical care LOS, median (IQR) 12 (7–20) 4.5 (0–11) 0.035
APACHE II, median (IQR) 16 (11–22) 16 (10–27) <0.001
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were from hospital admission areas (66 emergency department,
20 acutemedical unit), 14 patients were frommedical wards, and
1 patient was a critical care transfer from another hospital.
Patientswho requiredmechanical ventilationweremore likely to
die (mortality 30.4% vs 5.1%, P ≤0.001), hadmore severe organ im-
pairment (median SOFA 4 vs 2, P≤0.001), and were older (median
age 47 vs 38 years, P=0.048). Patientswho required ventilation had
more severe symptoms of respiratory distress (higher respiratory
rate, lower SaO2, lower pH, and lower P/F ratio) and a more pro-
nounced acute phase response (lower serum albumin concentra-
tions, higher CRP levels) (online only, Supplemental material
Table 3).
The STSS scores are compared against actual patient out-
comes in Table 2. Figure 2A and B demonstrate the ROC curves
using the STSS for mechanical ventilation [AUC 0.798 (CI 0.704–
0.891)] and critical care admission [AUC 0.816 (CI 0.727–0.904)].
The OHPIP score suggested that 19 patients should be admit-
ted to critical carewith the highest priority and 4with intermedi-
ate priority (Table 3). Using the cut-off values ‘red’ and ‘orange’ to
admit and ‘blue’ and ‘green’ to not admit, the tool predicted crit-
ical care admissionwith a sensitivity and speciﬁcity of 79.3% and
98.6%, respectively. With the same cut-off values, the OHPIP pre-
dicted the need for mechanical ventilation with a sensitivity of
82.6% and a speciﬁcity of 93.6%. Eleven patients met the OHPIP
exclusion criteria and therefore two of this study population
would have been refused admission using the tool.
The OHPIP reverse triage tool mandates re-evaluation of pa-
tients admitted to critical care at 48 and 120 h. Based on this, a
recommendation is made to either withdraw critical care and
palliate or continue active treatment (or discharge if the patient
does not require critical care). Table 4 displays the recommenda-
tion that would have been made had the reverse triage tool been
applied vs the actual outcome for patients.
P/F ratio [PaO2 (mmHg)/FO2] predicted the need for mechanical
ventilation with an AUC of 0.885 (CI 0.817–0.952) (Fig. 2C) and crit-
ical care admission with an AUC of 0.885 (CI 0.807–0.964) (Fig. 2D).
When no arterial blood gas sample was taken during patient as-
sessment (30/101 patients), the P/F ratio was estimated using the
previously validated Pandharipande tool.13 Using a cut-off value
P/F ratio <260, the P/F ratio predicted the need formechanical ven-
tilation with a sensitivity and speciﬁcity of 87.0% and 76.6%, re-
spectively. If the Pandharipande tool was used alone, ignoring
measured values, the estimated P/F ratio predicted the need for
ventilation with an AUC of 0.921 (CI 0.869–0.972) and critical care
admission with an AUC of 0.934 (CI 0.887–0.981). A cut-off value
of P/F<280 combined the best sensitivity and speciﬁcity for mech-
anical ventilation (95.7% and 77.6%, respectively) (see Supplemen-
tary material Fig. 1). The SOFA score was a less useful predictor of
both mechanical ventilation and critical care admission (online
only, Supplementary material Fig. 2).
Discussion
Our study demonstrates that oxygen exchange (P/F ratio) better
predicts the need for mechanical ventilation and critical care ad-
mission than the STSS triage tool. Patients who requiredmechan-
ical ventilation were statistically more likely to present with
respiratory distress and have a more pronounced acute phase re-
action. The reverse triage component of the OHPIP tool was a poor
predictor of patient outcome and we recommend that it should
not be used in the H1N1 population. Based on our results, we
recommend that the P/F ratio should be preferred to STSS as a
secondary triage tool and prompt referral to critical care if the
ratio is <300.
Our patient cohort broadly matches previously published
work on critically ill patients with pandemic H1N1 inﬂuenza.11 16
Patients who required mechanical ventilation and or critical
care were more likely to have respiratory distress (increased re-
spiratory rate and hypoxaemia). In our patient cohort we noted
that critical care patients had decreased albumin concentrations
(median 31 vs 38 g Litre−1, P<0.001). This marker has not been re-
ported previously as a marker of severity in pandemic inﬂuenza,
although it is known that albumin levels are inversely related to
mortality in acute illness.17
The P/F ratio was the best predictor of the need for mechanical
ventilation in our patient cohort [0.885 (CI 0.817–0.952)]. In addition,
there are a number of advantages to using this single parameter
over the STSS. No additional training is required; it is a standard
measurement used widely by emergency, respiratory, and critical
care physicians; and it is part of the diagnostic criteria for ARDS.12
An interesting ﬁnding is that estimated P/F ratios calculated using
the Pandharipande equation actually had greater predictive ability
thanarterial bloodgas values in this cohort (Supplementarymater-
ial Fig. 1). Why an estimated P/F ratio should perform better than
the actual value is unclear, but this ﬁnding does have potential im-
plications: the estimation is based on a non-invasive calculation,
derived from SaO2 and FO2, that is quick and easy to perform and
may be of particular value in resource-poor geographical settings
or to signpost those patients that should have arterial blood gas
analysis (e.g. on handover from nurse triage to initial medical as-
sessment). While the Pandharipande13 formula itself is complex,
its’ use could be facilitated by setting up a software macro to auto-
matically generate a P/F ratio with entry of SaO2 and FO2 as part of
patient data management systems.
The STSS tool predicted the need for mechanical ventilation
with an AUC of 0.798 (CI 0.704–0.891) in our patient cohort, less
accurate than in a study by Adeniji et al.10 [AUC 0.91 (CI 0.83–
0.99)]. However, our cohort more accurately reﬂects the intended
population for the triage tool: our patients were admitted to hos-
pital during a pandemic when escalation procedures were re-
quired and our sample size was larger (101 vs 62 patients
assessed). We found that an STSS score ≥2 was the best predictor
of critical admission (sensitivity 69.6%, speciﬁcity 76.9%). Tools
with AUC values >0.8 on ROC analysis are considered to be
good predictors of outcome. However, when used with a speciﬁc
cut-off (required for practical prospective application), the tool
did not perform well, limiting utility in clinical practice.
We found that OHPIP predicted critical care admission with
a positive predictive value of 95.7%, sensitivity of 75.9%, and spe-
ciﬁcity of 91.0%. Sensitivity and speciﬁcity in our cohort were
higher than those reported by Guest et al.8 (29% and 84%, respect-
ively), however, they applied the tool to general case-mix
Table 2 Simpliﬁed Triage Scoring System (STSS) scores
compared with actual patient outcomes. Table demonstrates
the number of patients admitted with H1N1 inﬂuenza and their
STSS scores compared with the number who were admitted,
required mechanical ventilation, and survived to hospital
discharge. Figures displayed as n (%)
STSS score Frequency Admitted Ventilated Survived
0 35 2 (5.7) 1 (2.9) 35 (100)
1 32 6 (18.8) 6 (18.8) 31 (96.9)
2 24 14 (58.3) 10 (41.7) 17 (70.8)
≥3 10 7 (70.0) 6 (60.0) 7 (70.0)
101 29 23 90
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intensive care admissions, not to the intended triage tool popu-
lation. The OHPIP tool requires a detailed medical history to de-
termine if exclusion criteria are met. Although we did not
speciﬁcally evaluate the ease of application, a detailed medical
history is required to determine exclusion criteria, some of
which (e.g. spirometry) was not available, even on retrospective
evaluation with full case notes. Authors of the OHPIP themselves
have stated that the ‘Ontario protocol is complex, requires labora-
tory investigations and has not been fully evaluated’.7 They also
demonstrated that, even as experts and authors of the tool, the
OHPIP is difﬁcult to apply, with frequent disagreements between
triage ofﬁcers.18
In common with the study by Khan,9 we found that the re-
verse triage component of the tool poorly predicted patient
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C P/F predicts mechanical ventilation
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STSS Total: AUC 79.8% CI
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P/F: AUC 88.5% CI
       [81.7%–95.2%]
P/F: AUC 88.5% CI
       [80.7%–96.4%]
Fig 2 ROC curves for the STSS and P/F ratio in predicting the need for critical care admission and mechanical ventilation. The ﬁgure demonstrates comparisons of
receiver operating characteristic curves in predicting critical care admission and theneed formechanical ventilation. (A) The ability of the STSS to predict admission
to critical care. (B) The ability of the STSS to predictmechanical ventilation. (C) The ability of the P/F ratio to predict admission to critical care. (D) The ability of the P/F
ratio to predict mechanical ventilation. P/F, arterial partial pressure oxygen (mmHg) divided by fractional inspired oxygen; STSS, Simpliﬁed Triage Scoring System.
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outcome: only two of nine and one of ﬁve patients whowould be
recommended for palliation at 48 and 120 h assessment subse-
quently went on to die. We found a signal of increased critical
care length of stay for those patients who would have been pal-
liated using the reverse triage tool, but this did not reach statistic-
al signiﬁcance. Based on this, we agree with the assertion made
by Khan9 that application of the reverse triage tool would lead to
inappropriate withdrawal of care.
Our study has limitations. We examined a relatively small pa-
tient cohort, although larger than previous studies.9 10 Import-
antly, and unlike previous studies, we examined patients with
conﬁrmed H1N1 during a period of heightened critical care de-
mand with escalationmeasures in place. The OHPIP tool was de-
signed to be applied to all patients at critical care consultation,
but our study excluded patients who were referred with alterna-
tive diagnoses; this reduces our ability to draw ﬁrm conclusions
on utility. An initial aim of this study was to assess if the triage
tools could predictmortality; however, the event rate (11 patients
died) was low such that valid statistical analysis could not be per-
formed in this cohort.
We pragmatically applied the tools at emergency department
admission if no referral wasmade or upon referral to critical care.
This may have introduced bias, but the median time from hos-
pital admission to critical care referral in this cohort was 5 h, so
we believe this to be minimal. Examining those patients not re-
ferred to critical care (n=72), 71 were discharged home and 1
was discharged to a rehabilitation facility, and the median hos-
pital length of stay was 3 days (IQR 2–6). Therefore we would
argue that there were no inappropriate ‘non-referrals’ in this co-
hort. Some case notes from PCR conﬁrmed H1N1-positive pa-
tients were not available for inclusion, a common limitation of
retrospective studies. We mitigated for potential differences in
methods of data collection at the two hospitals with one consist-
ent investigator (B.M.) in conjunction with separate independent
investigators at each site. The transferability of our results to fu-
ture inﬂuenza pandemics will depend upon the presentation of
the disease: hypoxaemia was a cardinal feature of H1N1 inﬂu-
enza but may not be common to future outbreaks.
There are a number of ethical implications to considerwhen in-
terpreting our results. The implementationof triage tools leaves the
physician in conﬂict: on the one hand, the ethical principles of dis-
tributive justice, andon theother, legal obligations to individualpa-
tients.19 Our recommendation to use the P/F ratio as a secondary
triage tool applies to only those patients with a presumptive diag-
nosis of inﬂuenza, not all emergencyadmissions,whomaypresent
with a variety of physiological disturbances. In this context, a P/F
value of <300was 95.6% sensitive and had a 44% positive predictive
value for mechanical ventilation, a useful cut-off to guide referral
from emergency to critical care physicians. However, despite the
great complexity of the OHPIP tool to guide critical care admission,
it didnot accurately replacedecisionsbasedonexperienceandclin-
ical judgement in ourcohort. Improperuse of triage tools could lead
to increased deaths and promote public mistrust of the health care
system and health professionals.20 Therefore further work is re-
quired to develop tools that can engender health professional and
public trust for critical care resource allocation.
In summary, we found that the P/F ratiowas a better predictor
of both need for critical care admission and mechanical ventila-
tion than the STSS. In the absence of an arterial blood gas, the P/F
ratio can be accurately estimated with the Pandharipande tool13
using simple observational data (SaO2 and FO2). Low oxygen
exchange at critical care admission can be used to stratify risk
in severe sepsis.21 Therefore there is strong rationale for using
the P/F ratio to assess the severity of H1N1 inﬂuenza, a disease
characterised by refractory hypoxaemia.11 We propose that pa-
tients with a P/F value <300 should be referred for critical care as-
sessment. The OHPIP tool should be simpliﬁed and undergo
further evaluation before it can be implemented in disaster
Table 3 Ontario Health Plan for an Inﬂuenza Pandemic (OHPIP) tool recommendations compared with actual patient outcomes. The table
shows the number of patients admittedwithH1N1 inﬂuenza thatmet OHPIP criteria and compares this to the numberwhowere admitted to
critical care, those who required mechanical ventilation, and those who survived. Exclusion criteria as follows: 2, metastatic malignant
disease; 3, severe irreversible neurological conditions; 5, end-stage organ failure; 1, SOFA >14. Of the 11 patients who met the criteria for
exclusion (code blue), 3 died during their hospital stay, 1 died during critical care admission, and 2 were referred but refused admission
Code OHPIP criteria Action Frequency Admitted Ventilated Survived
Blue Exclusion criteria met or SOFA >11 No admission 11 2 1 8
Red SOFA ≤7 or single organ failure Highest priority 20 19 16 13
Orange SOFA 8–11 Intermediate priority 4 4 3 3
Green No signiﬁcant organ failure No admission 66 4 3 66
101 29 23 90
Table 4 Reverse triage component of the Ontario Health Plan for Inﬂuenza Pandemic (OHPIP) tool. The table demonstrates the output from
the reverse triage component of the OHPIP tool. The decision to palliate is made if the SOFA score is >11 or exclusion criteria are met.
Continued treatment is recommended if the SOFA score is <11 and discharge from critical care if the patient is no longer dependent on
mechanical ventilation.3 The tool is applied at 48 and 120 h. The table demonstrates the number of patientswhomet the criteria at each time
point and the number of those patients who went on to die in hospital. STSS could not be calculated in patients who were sedated,
mechanically ventilated, and required cardiovascular support. IQR, interquartile range
Decision 48 h
assessment
Survived to
discharge
Hospital length of
stay, median (IQR)
120 h
assessment
Survived to
discharge
Hospital length of
stay, median (IQR)
Palliate 9 7 32 (16–49) 5 4 29 (23–32)
Continue active
treatment or discharge
from critical care
17 12 20 (12–26) 17 13 25 (13–30)
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scenarios such as pandemic inﬂuenza. Based on our and previ-
ously published results, we believe that the reverse triage compo-
nent of the OHPIP tool should not be implemented in the event of
a future pandemic.
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